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OPENAIR BIOFACTORIES
REMOVING THE CELL WALL

NIJU NARAYANAN

POSTDOCTORAL RESEARCH ASSOCIATE
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WHAT DO ALL OF 

THESE CONSUMER 

PRODUCTS HAVE IN 

COMMON?

FINITE 

RESOURCES

PRODUCTION EMITS 

CO2

CONTAMINATED 

WITH TOXIC 

CHEMICALS
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BUT WHAT IF….
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THE DESIGN AND/OR RE-DESIGN AND

CONSTRUCTION OF NOVEL

ARTIFICIAL BIOLOGICAL PATHWAYS,

ORGANISMS, OR DEVICES OF

EXISTING NATURAL BIOLOGICAL

SYSTEMS FOR USEFUL PURPOSES.

SYNTHETIC BIOLOGY?
What is

Skills



$12.5B 26.4%
EXPECTED GLOBAL MARKET 

SIZE BY 2024

SYNTHETIC BIOLOGY MARKET IS GROWING 

QUICKLY

CAGR FROM 2019 TO 

2026



IT IS A 

COMPETITIV

E SPACE



IDENTIFY DNA 

FROM PLANTS, 

HUMANS, BUGS, 

ETC. WITH 

DESIRED 

PROPERTIES

EXTRACT DNA 

FROM THE 

SOURCE

IMPLANT DNA INTO 

BIO FACTORY

SCALE 

PRODUCTION AND 

CREATE THE BIO 

PRODUCT

STEP 5STEP 3STEP 2STEP 1 STEP 4

TEST DIFFERENT 

DNA 

COMBINATIONS IN 

THE LAB TO FIND 

THE STRONGEST 

DESIGN

CARPET 

FIBER
15 YEARS
TIME TO MARKET

$120M 
R&D COST
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IDENTIFY DNA 
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SOURCE
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BIO FACTORY

SCALE 

PRODUCTION AND 

CREATE THE BIO 

PRODUCT

STEP 5STEP 3STEP 2STEP 1 STEP 4

IDENTIFY DNA 

FROM PLANTS, 

HUMANS, BUGS, 

ETC. WITH 

DESIRED 

PROPERTIES

EXTRACT DNA 

FROM THE 

SOURCE

IMPLANT DNA INTO 

BIO FACTORY

SCALE 

PRODUCTION AND 

CREATE THE BIO 

PRODUCT

TEST DIFFERENT 

DNA 

COMBINATIONS IN 
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CELL-FREE SYNTHETIC BIOLOGY



IDENTIFY DNA 

FROM PLANTS, 

HUMANS, BUGS, 

ETC. WITH 

DESIRED 

PROPERTIES

EXTRACT DNA 

FROM THE 

SOURCE

IMPLANT DNA INTO 

BIO FACTORY

SCALE 

PRODUCTION AND 

CREATE THE 

BIOMATERIAL

STEP 5STEP 3STEP 2STEP 1 STEP 4

TEST MILLION OF 

DNA 

COMBINATIONS, 

ONE WITH THE 

BRIGHTEST

FLUORESCENCE 

IS THE BEST 

DESIGN
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100 µM 4HB No exogenous 4HB 

supplement

Sensor only
Sensor + 

Enzyme
Sensor only Sensor + 

Enzyme

Low producer Library of diversified producersHigh producer

BIOSENSOR



GREATER YIELD

MORE CONTROL

ELIMINATE TOXICITY

INSTANTLY INTRODUCE NEW 

PROPERTIES

FASTER

CHEAPER

BENEFITS OF 

OUR 

TECHNOLOGY



CELL-FREE IS 

THE
FUTUR

E



NEXT 

STEPS

GENERATED 

MUCONIC 

ACID 

MAKE XX 

ACID WITH 

CELL-FREE

BIOSENSOR

35%

IMPROVED 

WITH LANL 

BIOSENSOR

SCALE TO 

COMMERCIAL

90%



ASK SLIDE

What product would you like with Cell-Free 

Synthetic Biology as a market ?



THANK 
YOU
NIJU NARAYANAN

nijunar@lanl.gov

(505)- 709-7273


